Chemistry of the mind: neurochemical modulation of prefrontal cortical function.
The neurochemical modulation of prefrontal cortical function is reviewed with special reference to the ascending dopaminergic and serotoninergic projections. Evidence is surveyed from studies of rats, nonhuman primates, and humans to suggest that prefrontal dopamine has specific functions in attentional control and working memory, mediated mainly through the D1 receptor, whereas manipulations of serotonin are shown by contrast to affect reversal learning in monkeys and human volunteers and measures of impulsivity in rats. These findings are discussed in the context of these as well as other neurotransmitter systems (including noradrenaline and acetylcholine) having distinct roles in the neuromodulation of prefrontal cortical function. The capacity of the prefrontal cortex itself to exert top-down regulation of these ascending neurochemical systems is also discussed.